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Claim Rejections - 35 USC § 112 

1. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 8 recites the limitation "the mechanism" in line 1 . There is insufficient 
antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent granted 
on an application for patent by another filed in the United States before the invention by the applicant 
for patent, except that an international application filed under the treaty defined in section 35 1(a) shall 
have the effects for purposes of this subsection of an application filed in the United States only if the 
international application designated the United States and was published under Article 21(2) of such 
treaty in the English language. 

4. Claims 6, 8-14, 25-30, 35-37 and 44-48 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Boutros et al (U.S. 6,276,943). 

As to claim 6, Boutros et al (U.S. 6,276,943) discloses in figures 1-5 a circuit 
board (3) comprising: circuitry (28); and a substrate (27) supporting the circuitry and 
having a contact edge to be inserted into a slot (14) of a slot connector housing assembly 
(1), the substrate (27) having an edge profile (32) engaged by the connector housing 
assembly (1) inside the slot (see element 14) in response to the substrate (27) being 
inserted into the slot (see element 14) to resist removal of the circuit board (3) fi*om the 
slot connector housing assembly (1) (see Figs. 1-5, col. 4, line 24 - col. 6, line 7). 



Application/Control Number: 09/81 1 .063 Page 3 

Art Unit: 2827 

As to claims 8, 13, 26, 27, 29, 30 and 37, Boutros et al (U.S. 6,276,943) discloses 
in figures 1-5 a circuit board (3) and a corresponding method, wherein the mechanism 
(18) comprises at least one of a spring (11) located entirely inside the slot and a plastic 
latch (see latch 16) internal to slot (see col. 4, lines 25-33 and col. 5, line 56). It should 
be noted that: since the housing member/assembly 1 is made of plastic, the latch portion 
18 is thus made of plastic. 

As to claim 9, Boutros et al (U.S. 6,276,943) discloses in figures 1-5 a circuit 
board (3), wherein the profile comprises a notch (see the notch of circuit board as 
indicated at 32) formed in another edge of the substrate (27). 

As to claim 10, figure 1 of Boutros et al shows that the another edge extends in an 
orthogonal direction to the edge inserted in the slot connector housing (1). 

As to claim 1 1, Boutros et al (U.S. 6,276,943) discloses in figures 1-5 a circuit 
board (3) and a corresponding method comprising: supporting circuitry (28) on a 
substrate (27) to form a circuit board (3), the circuit board (3) having a contact edge 
comprising electrical contacts (29); and forming an edge profile (32) in the substrate (27) 
to engage a slot connector housing assembly (1) inside a slot (see element 14) of the slot 
connector housing assembly (1) in response to the substrate (27) being inserted into the 
slot (see element 14) to resist removal of the circuit board (3) fi:'om the slot connector 
housing assembly (1), the slot (see element 14) adapted to receive the contact edge (see 
Figs. 1-5, col. 4, line 24 - col. 6, line 7). 

As to claim 12, and 36, Boutros et al discloses in figures 1-5 a circuit board (3) 
and a corresponding method, fiirther comprising: engaging the profile (as indicated at 32) 
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with a mechanism (comprising elements 2, 18) located inside the slot connector housing 
(1) (see Figs. 1-5, col. 4, line 24 - col. 6, line 7). 

As to claim 14, figure 1 of Boutros et al further discloses the step of: forming 
electrical contacts (29) on a first edge of the substrate (27) to circuit board (3); and 
forming the profile (32) on a second edge of the substrate (27), the second edge extending 
in a direction substantially orthogonal to a direction along which the first edge extends. 

As to claims 25 and 28, Boutros et al discloses in figures 1-5 a slot connector and 
a corresponding method, comprising: a housing (1) including a slot (see element 14) to 
receive a circuit board (3); electrical contacts (1 1) to establish electrical communication 
with electrical contacts (29) of the circuit board (3); and a retention mechanism (18) to 
engage a profile (32) of the circuit board (3) to secure the circuit board (3) to the slot 
connector (see Figs. 1-5, col. 4, line 24 - col. 6, line 7). 

As to claim 35, Boutros et al discloses in figures 1-5 a circuit board (3) and a 
corresponding method comprising: supporting circuitry (28) on a substrate (27) to form a 
circuit board (3); forming an electrical contact edge on the substrate (27), the electrical 
contact edge to be inserted into a slot (see element 14) of a slot connector housing 
assembly (1); and forming an edge profile (32) in the substrate (27) to engage the slot 
connector housing assembly (1) inside a slot (see element 14) in response to the substrate 
(27) being inserted into the slot (see element 14) to resist removal of the circuit board (3) 
from the slot connector housing assembly (1), wherein the profile (as indicated at 32) 
comprises a notch formed in another edge of the substrate (27) (see Figs. 1-5, col. 4, line 
24 - col. 6, line 7). 
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As to claims 44, 45 and 48, Boutros et al discloses in figures 1-5 an apparatus, 
wherein the circuit board (3) is inserted in a first direction into the slot (see element 14) 
and the edge profile (32) engages the connector housing assembly (1) without substantial 
movement of the circuit board (3) in a second direction orthogonal to the first direction. 

As to claims 46 and 47, Boutros et al discloses in figures 1-5 an apparatus, 
wherein the circuit board (3) is inserted in a first direction into the slot (see element 14) 
and the edge profile (32) engages the retention mechanism (18) without substantial 
movement of the circuit board in a second direction orthogonal to the first direction (see 
Figs. 1-5, col. 4, line 24 - col. 6, line 7). 

Claim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 15-16 and 18-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Boutros et al (U.S. 6,276,943) in view of Pope et al (U.S. 6,135,781). 

As to claims 15 and 18, Boutros et al discloses in figures 1-5 a connector 
comprising: a housing (1) including a slot (see element 14) to receive a circuit board (3); 
and electrical contacts (11) secured to the housing (1) to establish electrical 
communication with electrical contact pads (29) of the circuit board. 

Boutros et al does not disclose the housing is formed fi*om a_material having a 
thermal conductivity of at least approximately 0.27 W/m-K so as to conduct heat away 
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from circuitry of the circuit board. Pope et al teaches a housing (connector) comprising a 
material of Zenite (liquid crystal polymer) (see col. 57, lines 1-21) for conducting heat 
away from the circuit board. Therefore, it would have been obvious to a person having 
ordinary skill in the art at the time the invention was made to modify the prior art of 
Boutros et al by using a material of Zenite (liquid crystal polymer) (which is inherently 
having the same thermal conductivity and approximately 0.27 W/m-K as the liquid 
crystal polymer of the invention) for making the connector housing as taught by Pope et 
al. One of ordinary skill in the art would have been motivated because using a liquid 
crystal polymer having a low thermal conductivity of 0.27 W/m-K as Zenite would 
provide a low thermal conductance for conducting heat away from the circuit board and 
also protecting the circuitry of the circuit board by not using high thermal conductivity 
material. 

Furthermore, it would have been obvious to a person having ordinary skill in the 
art at the time the invention was made to use a liquid crystal polymer material having a 
thermal conductivity of 0.27 W/m-K as Zenite for making the housing for providing a 
low thermal conductance, since it has been held that discovering an optimum value of a 
resuh effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 
205 USPQ 215 (CCPA 1980). 

As to claims 16 and 19, Boutros et al does not teach the material comprises a 
hquid crystal polymer. It would have been obvious to a person having ordinary skill in 
the art at the time the invention was made to modify the connector of Boutros et al by 
using a liquid crystal polymer material for the housing for providing a low thermal 
conductance in order to protect the circuit board, since it has been held to be within the 
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general skill of a worker in the art to select a known material on the basis of its suitability 
for the intended use as a matter of obvious design choice. In re Leshin, 125 USPQ 416. 

7. Claims 17 and 20, are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Boutros et al (U.S. 6,276,943) in view of Pope et al (U.S. 6,135,781) as applied above in 
claims 15, 18, 21-23 and 39 and further in view of Volz et al. (U.S. 5,353,191). 

As to claims 17 and 20, Boutros et al discloses a connector and a corresponding 
method in figures 1-5, comprising: a slot connector/housing (1) having a slot (see element 
14) to receive a circuit board (3); and an edge of the slot connector (1) to mount to 
another circuit board. Boutros et al and Pope et al do not teach the housing (connector) 
and a corresponding method comprising forming fins in the housing to conduct heat away 
fi-om the circuit board; and forming the fins out of a liquid crystal polymer. Volz et al 
teaches a housing (10, Fig. 1) comprising fins (20) to promote conduction of heat away 
fi-om the circuit board (see col. 3, line 60 - col. 4, line 16); and forming the fins out of a 
liquid crystal polymer. Therefore, it would have been obvious to a person having 
ordinary skill in the art at the time the invention was made to modify the housing of 
Boutros et al and Pope et al by including fins as taught by Volz et al for the purpose of 
releasing heat fi-om the circuit board. 

8. Claims 21-24 and 39-41 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Boutros et al (U.S. 6,276,943) in view of Volz et al (U.S. 5,353,191) 

As to claims 21, 22, 24 and 39-40, Boutros et al discloses a connector and a 
corresponding method in figures 1-5, comprising: a slot connector/housing (1) having a 
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slot (see element 14) to receive a circuit board (3); and an edge of the slot connector (1) 
to mount to another circuit board. Boutros et al does not teach the housing (connector) 
and a corresponding method comprising forming fins in the housing to conduct heat away 
from the circuit board; and forming the fins out of a liquid crystal polymer. Volz et al 
teaches a housing (10, Fig. 1) comprising fins (20) to promote conduction of heat away 
firom the circuit board (see col. 3, line 60 - col. 4, line 16); and forming the fins out of a 
liquid crystal polymer. Therefore, it would have been obvious to a person having 
ordinary skill in the art at the time the invention was made to modify the housing of 
Boutros et al by including fins as taught by Volz et al for the purpose of releasing heat 
fi-om the circuit board. 

As to claim 23, Boutros et al, Pope et al, and Volz et al do not teach each of the 
clearances is in a range between approximately Va inches and approximately 3/8 inches. 
It would have been obvious to a person having ordinary skill in the art at the time the 
invention was made to modify the circuit board of Boutros et al, Pope et al, and Volz et al 
by including each of the clearances is in a range between approximately Ya inches and 
approximately 3/8 inches. One of ordinary skill in the art would have been motivated 
because Vi inches and 3/8 inches rule are standard sizes and would be provided to fit/mate 
with the sizes of connector and circuit board, since it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or working 
ranges involves only routine skill in the art. Li re Alter, 105 USPQ 233. 

As to claim 41, Boutros et al discloses in figures 1-5 an apparatus, fiirther 
comprising a retention mechanism (18) located partially inside the housing (1) to engage 
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the circuit board (3) to resist removal of the circuit board from a housing (1) (see Figs. 1- 
5, col. 4, line 24 - col. 6, line 7). 

Allowable Subject Matter 

9. Claims 1-5 and 42-43 are allowed. 

10. The following is a statement of reasons for the indication of allowable subject 
matter: claim 1 recites, inter alia, "a circuit board comprising a substrate having 
electrical contacts to releasably mate with contact springs of a slot connector; wherein the 
electrical contacts comprising a first set of at least three uniformly spaced contacts to 
communicate power and a second set of at least three uniformly spaced contacts to 
communicate signals and not to communicate power, adjacent contacts of the first set are 
separated by a first distance and adjacent contacts of the second set are separated by a 
second distance different from the first distance; and wherein no intervening contact 
exists between any two adjacent contacts of the first set". 

1 1 . The art of record does not disclose the above limitations, nor would it be obvious 
to modify the art of record so as to include the above limitations. 

Response to Arguments 

12. Apphcant's arguments with respect to claims 6, 8-30, 35-37, 39-41, and 44-48 
have been considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

13. The prior art made of record and not rehed upon is considered pertinent to 
applicant's disclosure. 

Pan et al (U.S. 6,017,248) discloses card edge connector. 
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Kurotori et al (U.S. 6,162,091) discloses a connector having hook parts engaged 
to notch parts of the printed circuit board. 

Verhaegen (U.S 2003/0152128) discloses device and method for thermal sensing. 
Meng et al (U.S. 6,227,898) discloses card edge connector with removable rail 

guide. 
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